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Part I: Constructing the Antenna

The most important resource for preparing these instructions has been “The W3KH Quadrifilar Helix 
Antenna,” by Eugne F. Ruperto, W3KH (SK) , published in the August, 1996 QST. If you own the 
ARRL Antenna Book, this paper is been included in the supplemental files for the chapter "Antennas for
Space Communications" for the past several editions. My instructions here are intended to make the 
construction process simpler and more repeatable.

1. Be sure to put down newspaper at your work area! We will be making a mess. Please try to clean up 
as much PVC waste as you possibly can.

2. Cut a 30 inch piece of 2-inch PVC pipe.

3. Cut three pieces of 1/2 inch PVC pipe, 14 3/4 inches long.
Mark each piece 6 3/16 inches from one end. This mark will help you center the pipe in the 2-inch 
mast.

Figure 1: Crossbar pieces



3. Cut three pieces of 1/2 inch PVC pipe, 13 1/2 inches long.
Mark each piece 5 9/16 inches from one end. This mark will help you center the pipe in the 2-inch 
mast. 

4. Prepare to mark your holes using the drilling guide sheets. This process is complex...be very careful!

Figure 2: This mark helps you know how far to insert the crossbar 
into the 2-inch mast pipe.



Use three pages, as provided. If you’re working at home, see Part II for a link to download the guide 
sheets from Github.

Use only the "center" template from each page; cut carefully into a strip along the black boundary line.

Figure 3: Use only the center template, with the large drilling holes 
marked.



Place the three templates on the pipe and tape them into rings—make sure they can still slide along the 
pipe. Place the top and middle templates "right-side up". Place the bottom strip "up-side down." From 
the top down, the letters A, B, and A should be in a line. Again, notice that the bottom strip is up-side 
down.

Every A and C hole is for a long (14 ¾ inch) pipe. Every B and D hole is for a short (13 ½ inch) pipe. 
Every long pipe will have the long (96 ¾ inch) coax loop running through it. Every short pipe will have
the shorter (86 inch) coax loop running through it.

Now, slide the paper strips to the right places. Measure from the top of the pipe to the top of the paper 
strip, whether the strip is right-side up or up-side down.

Place the top strip so that its top edge is 13/16 inch from the top of the pipe. 

Place the middle strip so that its top edge is 11 ¾ inches from the top of the pipe. Notice that hole B is 
in line with hole A on the top strip.

Place the bottom strip so that its top edge is 22 3/8 inches from the top of the pipe. Notice that hole A 
on this strip is in line with hole A on the top strip, but the letter A is up-side down.

Look at the marks. Make sure your holes are all lined up! Then, tape the paper strips onto the pipe.

Drill a 1/8 inch pilot hole in the center of each hole. 

Use a pencil and label your mast with "long" or "short" for each hole so that you wont get confused 
later. Mark the top end of the mast. Remember, ever A and C hole is “long.” Every B and D hole should
be marked “short.”

Now, remove the tape from the mast (2" pipe) to avoid producing shredded paper. 

Figure 4: Wrap the paper strips around the 2-inch pipe and tape the ends together. The bottom strip 
should be "up-side down." Prepare to slide the strips to the right positions for drilling.



5. At this point you have two choices: carefully make 13/16" holes and then file them until the 1/2" 
PVC just fits in the holes, or boldly make 7/8" holes, and then secure the 1/2" PVC with hot glue. The 
first choice takes much longer but produces a sharp-looking antenna with no visible glue. The second 
choice is fast and still produces a strong antenna. Drill out your holes and, if necessary, file them until 
the 1/2 inch pipes just barely fit. 

NOTE: If you're building along at home, you can also use PVC cement, but be careful: it gives off 
strong fumes and the primer—which you must use—stains everything it touches purple. The purple 
lasts forever. Clothes, tables, carpet, walls—all are in danger. However, using PVC cement instead of 
hot glue and carefully making snug holes and filing them out just enough produces an extremely 
durable antenna that will stand years of abuse.

Figure 5: Paper strip with pilot hole. The 2-inch mast pipe has been 
labeled with information from the paper strip. I used “small” instead of
“short;” you may use either term.



6. Once you have made the large holes, and before you insert the pipe, you should install the coax feed 
line for your antenna and construct a choke coil. Drill a 5/16 inch hole near the top of the 2-inch PVC 
pipe, at about a 45 degree angle between the big holes for the ½ inch pipe. The hole should be about 1 
inch from the top end of the pipe. Then, about 5 inches below the top of the pipe, drill a second hole 
about 1/2 inch in diameter. Put a 90-degree bend in the end of your coax feed line, near the end without
the PL-259 connector. Push the bent end up from the bottom of your 2-inch PVC mast. Pass the coax 
out through the ½ inch hole, around the 2" mast pipe six times, and then back into the pip through the 
5/16 inch hole. Leave several inches of coax projecting through the center of the mast. You'll need to 
strip it later and use it to make connections.

7. Insert a 14 ¾ inch piece of ½ inch pipe into the each of the "large" holes. Insert a 13 ½ inch piece 
into the “small” ones. Use the marks you made earlier to make sure the pipe is centered. Make sure the 
large and small pipes line up at the top and bottom, but are 90 degrees offset at the middle. Remember 
that the large/longer pipes should be closer to the ends of the pipe at the top and bottom of the antenna.

Hot glue your pipes if desired. You can also use tape to hold them in place temporarily; once installed, 
the coax will help hold the pipes in place.

8. Drill 5/16 inch holes as close as you can to the ends of the cross arms. To decide how to angle the 
holes, look at the figure below: the coax is winding up and to the left. If you make a mistake and make 
a notch instead of a hole, that's OK. You can glue or tape the cable in place.



9. Review the figure above, and drill 5/16" holes in the mast: 4 at the top and 4 at the bottom. Each hole
should line up with a cross-arm. Each hole should be at a height that puts it just above the top cross-
arm or just below the bottom one; all four holes should be at the same height.

10. Now, cut two lengths of RG-59 coax. One should be 86
inches long. The other should be 94 ¾ inches. 

11. Strip the outer the plastic jacket from the ends of the RG-
59 cable for about 3/8 inch. Fold the braid back and remove
the inner insulation. Wrap the outer braid around the center
conductor and solder them together. This old cable is just
being used as a sort of cheap copper tube! 

12. Take the longer length of RG-59 and fold it in half. You
might want to mark the center with a piece of tape. Now,
thread the coax up from the bottom of the 2-inch PVC mast
by routing the coax OUT through the holes underneath the
longer cross arms. Wind the coax up and too the left through

Figure 6: Layout of holes near the top of the mast; the bottom is similar.

Figure 7: Just mash the center and 
braid together and solder.



each set of longer cross arms. At the top of the mast, stick the soldered ends through the holes above 
the longer cross arms.

Repeat this process with the shorter length of RG-59.

Notice that there are no connections at the bottom of the antenna.

13 You have already installed an RG-8X coaxial feedline and wound a choke coil around your mast. 
Now is the time to connect it to your antenna elements.

Strip about 1 inch of outer insulation from the coax. Work the braid over to one side and twist it into a 
wire. Remove the foil. Remove about 3/4" of insulation from the center conductor. 



Tin the twisted outer braid.

14. It's time to wire up your antenna. Solder the outer braid to one of the large-loop conductors (the 
RG-59 you soldered earlier) and to one of the small-loop conductors. Solder the center conductor to the
other large loop conductor and the other small-loop conductor. Use a hot soldering iron!



Carefully look at your connections to make sure that no stray braid wires are causing a short circuit.

15. If your supplied RG-8X feed-line did not have a soldered center conductor, solder the center 
conductor to the center pin of the connector now.

16. Test your antenna for a good match around 137.5 MHz. You will have two resonances in that area, 
close together. If your antenna does not resonate in that area, check arefully again for stray bits of braid
in the top of the mast and remove them. Once your antenna gives a reasonable test result...you're done!

Part II: Antenna Background

The quadrifilar helix (QFH) is not a helical antenna. It’s best thought of as two full-wave loops feed in 
parallel. Because a rectangular loop is polarized according to where it’s fed, we can also think of the 



QFH as four dipoles fed out of phase, with the helical wires acting partly as the bent ends of dipoles, 
and partly as feedlines running between the upper and lower dipoles. A Lindenblad points four dipoles 
at the horizon; we’re pointing four dipoles at the sky.

Figure 8: Current flow in a full-wave dipole, 
courtesy of W8JI



The Lindenblad antenna uses four dipoles arranged in a square and fed via coax delay lines. The 
Lindenblad is used to provide all-pass coverage from horizon to horizon, with diminished coverage 
overhead.

Figure 9: Lindenblad antenna radiation pattern, 
by Anthony Monteiro, AA2TX



The QFH, on the other hand, is used to provide uniform coverage over the sky hemisphere; as John 
Portune, W6NBC wrote, “The curious egg-beater-like configuration of the QFH has useful 
characteristics — an almost perfectly spherical radiation pattern as well as circular polarization 
throughout the pattern.” For weather satellites, I’m not as interested in having high gain at the horizon: 
I want to receive weather satellite pictures of my own region, not from a distant one.

It’s worth noting that all antennas develop complex patterns with many nulls as they are raised above 
ground level. This can be a problem at 137 MHz, because a height that’s sufficient to avoid 
obstructions may be many wavelengths above the ground. The more uniform pattern of a QFH should, 
in theory, lead to less-severe nulls. However, I’ve been unable to find any modeling results to support 
or refute this.

Part II: Software Resources and Guides

Figure 10: A Lindenblad antenna, by Anthony 
Monteiro, AA2TX



I have used both Gpredict (http://gpredict.oz9aec.net/) and Orbitron (http://www.stoff.pl/)  for satellite 
tracking. Orbitron is rather old, but is useful because it can send commands to other programs when a 
satellite rises above the horizon.

For QFH Antennas in General:

I downloaded the hole-drilling guides for 2-inch pipe from https://github.com/kmkingsbury/pvc-qfh-
antenna. (The author’s main article is here: https://www.instructables.com/NOAA-Satellite-Signals-
with-a-PVC-QFH-Antenna-and-/) However, I had a great deal of trouble using the on-line calculators 
he refers to, provided by John Coppens. 
I strongly recommend the QFH papers by Eugene Ruperto, W3KH (SK) and John Portune, W6NBC, 
published in QST and in various editions of the ARRL Antenna Book.

If you’ve never used an amateur radio satellite and you don’t, for example, know what “keps” are, you 
should read a general guide to getting started with amateur radio satellites, such as the one from the 
ARRL: https://www.amsat.org/wordpress/xtra/Getting%20Started%201.pdf

For NOAA Reception:

WXToImg is a convenient tool for recording and processing NOAA weather satellite pictures; I’ve 
barely begun to understand all its capabilities. Unfortunately, the program has been completely 
abandoned by its author and requires some effort to use. https://wxtoimgrestored.xyz/ 

When using WXToImg, it is vital that you go to Options → Active APT Satellites and disable NOAA 
17. Failure to do this will cause the program to hang. NOAA 17 broke apart into pieces, and no orbital 
elements are published for it. You should also update the satellite frequencies as shown.

There are many guides on-line to receiving images from NOAA weather satellites. For example, this 
tutorial at RTL-SDR.com is helpful: https://www.rtl-sdr.com/rtl-sdr-tutorial-receiving-noaa-weather-
satellite-images/

http://gpredict.oz9aec.net/
https://www.rtl-sdr.com/rtl-sdr-tutorial-receiving-noaa-weather-satellite-images/
https://www.rtl-sdr.com/rtl-sdr-tutorial-receiving-noaa-weather-satellite-images/
https://wxtoimgrestored.xyz/
https://www.amsat.org/wordpress/xtra/Getting%20Started%201.pdf
https://www.instructables.com/NOAA-Satellite-Signals-with-a-PVC-QFH-Antenna-and-/
https://www.instructables.com/NOAA-Satellite-Signals-with-a-PVC-QFH-Antenna-and-/
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In general, I use an RTL-SDR Dongle tuned by SDR Sharp: https://airspy.com/download/

Connected to the input of the free and very useful VB-Cable: https://vb-audio.com/Cable/

And WxoImg is connected to the output of the cable.

For METEOR-M2 Reception

A simple, pre-configured software suite for receiving Russian Meteor-M2 images can be downloaded 
from Les Hamilton: https://leshamilton.co.uk/MeteorGIS.htm. I strongly recommend using this for 
your first satellite passes. 

A very detailed and more up-to-date guide is available from Happysat: 
https://github.com/happysat/Setup-Meteor-M-N2-N2-2-with-LRPT-Decoder-and-MeteorGIS/blob/
main/README.md

Hapysat also provides up-to-date satellite status information for the Meteors:
https://github.com/happysat/Meteor-M-N2-and-N2-2-Satellite-Operational-Status
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